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$\mathbb{C}^{2n}$ , $k$ $k$
, $GL(2n, \mathbb{C})$ ,




$Q(k):=\{g=(g_{ij})\in GL(2n, \mathbb{C}) : g_{ij}=0, k+1\leq j\leq 2n, 1\leq j\leq k\}$
$Q(k)$ $GL(k, \mathbb{C})\cross GL(2n-k, \mathbb{C})$ Levi $GL(2n, \mathbb{C})$
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, $\mathbb{C}^{2n}$ $(n, n)$
$(z, y)_{n,n}:=Z_{1\overline{y_{1}}+}\cdots+z_{n}\overline{y_{n}}-zn+1\overline{y_{n+}1}-\cdots-\mathcal{Z}_{2}\overline{y_{2n}}n$
$(, )_{n,n}$ $GL(2n, \mathbb{C})$
$G:=U(n, n)$ , $U(n, n)$
$G:=U(n, n)=\{g\in GL(2n, \mathbb{C}) : g^{\mathrm{r}}g= \}$
$-$
$k$ $0\leq.k\leq n$ , $k$
, $k$ $Gr_{k}(\mathbb{C}^{2}n)$
$W:= \sum_{j=1}^{k}\mathbb{C}e_{j}$
, $0\leq k\leq n$ ,
$U(n, n)$ , ,
$W:= \sum_{j=1j}^{k}\mathbb{C}e(\in Gr_{k}(\mathbb{C}^{2n}))$ $U(n, n)$
$L(k)=U(k)\cross U(n-k, n)$ , $G/L(k)=$
$U(n, n)/U(k)\cross U(n-k, n)$ ,
$G/L(k)\subset G\mathrm{c}/Q(k)$
open embedding Borel
embedding – ( , $G/L(k)$
)
, $n=k=1$
$U(1,1)/U(1)\cross U(1)\subset GL(2, \mathbb{C})/$
$\simeq||$ $||\simeq$




$L(k)$ 1 $k=0,1,$ $\cdots,$ $n$ ,
$\nu_{m}^{(k)}$ : $L(k)\simeq U(k)\cross U(n-k, n)arrow \mathbb{C}^{\cross}$ , $\mapsto(\det a)^{m}$








iii) $R \cdot H\frac{k}{\partial}((n-k)c\cross \mathbb{C}_{n})\subset Sol(\mathcal{M}_{k})$ . , $Sol(\mathcal{M}k)$
$L(k)$
iv) $R:H_{\partial(\begin{array}{l}G\cross \mathbb{C}_{n}L(k)\end{array})K}^{k(n-k)}\simeq Sol(\mathrm{A}4k)_{K}$
. (iv) ,
$R:H_{\frac{k}{\partial}}-k)(\langle nG\cross \mathbb{C}_{n})\simeq s\mathit{0}l(\Lambda 4_{k})$
$L(k)$








$n=2,$ $k=1$ , , $G=U(2,2),$ $L=$
$U(1)\cross U(1,2)$ , Eastwood [E]
, ,
, , ,
[EPW], [Mal], [Gi] , [$\mathrm{P}- \mathrm{R}|$
- Spencer
, [EPW]
, Mantini $-$ $([\mathrm{M}\mathrm{a}1], [\mathrm{M}\mathrm{a}3])$ ,
, Gindikin
$([\mathrm{G}\mathrm{i}])$
, , ; $n=2,$ $k=1$
2 1 $\mathrm{E}\mathrm{a}\mathrm{s}\mathrm{t}_{\mathrm{W}}\mathrm{o}\mathrm{o}\mathrm{d}-\mathrm{p}\mathrm{e}\mathrm{n}\mathrm{r}\mathrm{o}\mathrm{s}\mathrm{e}- \mathrm{w}_{\mathrm{e}\iota 1_{\mathrm{S}}}$
$([\mathrm{E}\mathrm{P}\mathrm{W}])$ , 1 Gindikin
$([\mathrm{G}\mathrm{i}])$
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\S 2. $H_{\partial}^{k(k)}n-(G\cross \mathbb{C}_{n})$
$L(k)$
Dolbeault $H_{\partial}^{k(_{\hslash-}k}$ ) $(G\cross \mathbb{C}_{n})$
$L(k)$
$L(k)=U(k)\cross U(n-k, n)$ 1 $\mathbb{C}_{n}$ factor $U(k)$

















$\wedge^{i,j}(T^{*}(G/L(k)))=G$ $\cross$ $(\wedge \mathrm{u}\otimes\wedge^{j}\overline{\mathrm{u}})$
$L(k)$
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$\mathrm{u}:=\{ : X\in M(k, 2n-k;\mathbb{C})\}$








$\overline{\partial}:C^{i,j}(G\cross \mathbb{C}_{n})arrow C^{i,j+1}(G\cross \mathbb{C}_{n})$ , $\{C^{i}, , \overline{\partial}\}$
$L(k)$ $L(k)$
$H^{i,j}(G\cross \mathbb{C}_{n})$ , $H^{0,j}(G\cross \mathbb{C}_{n})=$
$L(k)$ $L(k)$
$H \frac{j}{\partial}(G\cross \mathbb{C}_{n})$ $P$
.
$L(k)$
$H_{\partial}^{j}(G\cross \mathbb{C}_{n})$ $G$ Frech\’et , $j\neq k(n-k)$
$L(k)$
$H_{\partial}^{j}(G\cross \mathbb{C}_{n})=0$ , $j=k(n-k)$ $H_{\partial}^{j}(G\cross \mathbb{C}_{n})$ Harish-Chandra
$L(k)$ $L(k)$
Vogan-Zuckerman
$H \frac{k}{\partial}((n-k)G\cross \mathbb{C}_{n})$ $\simeq A_{\mathrm{q}}(\lambda)\simeq R_{\mathrm{q}}-)(k(nk\mathbb{C}_{\lambda}+p(\mathrm{t}\iota))$
$L(k)$
$K$
, Schmid, Wong, Vogan ([Schl], [Wo], [Vo])





\S 3. $Sol(\Lambda 4_{k})$
$G/K=U(n, n)/U(n)\cross U(n)$
$G/K\simeq D:=\{Z\in M(n, \mathbb{C}) : I-nz^{*z}\gg 0\}$
$n=k=1$ ,
$U(1,1)/U(1)\cross U(1)\simeq\{z\in \mathbb{C} : |z|<1\}$
– $n=k=1$ $G/K\simeq D$
$G^{\wedge\theta}D\simeq c/K$
$G/K$ , $G/K$ global
, $G/K$ $D$ – , Bruhat










– G- $c_{I\mathrm{t}^{r}}\mathrm{X}\mathbb{C}_{k}arrow G/K$
$C^{\infty}-$ $\mathcal{E}(G\cross \mathbb{C}_{k})$ , $G$
$I\iota^{r}$
$\mathcal{E}(G\cross.\mathbb{C}Rk)\simeq C^{\infty}(D)$ , $c\infty(D)$ , $g^{-1}=$
$\in U(n, n)$
$\overline{\pi}_{n,k}$ $(g)F(z)=\det(a+bZ)^{-k}F((c+dZ)(a+bZ)^{-1})$
, $G=U(n, n)$ $(^{\sim}\pi_{n},, {}_{k}C^{\infty}(D))$ $k\in \mathbb{Z}$
( $k\in \mathbb{C}$ , $U(n, n)$ ,
, $k=0,$ : $\cdot\cdot,$ $n$ )
$D$ global $(z_{ij})_{1\leq i,j\leq n}$ $I,$ $J\subset\{1, \cdots, n\}$ $k+1$
$D$ $k+1$ $P(I, J)$
$P(I, J)= \det(\frac{\partial}{\partial z_{ij}})_{i\epsilon I},j\epsilon J$
, $F\in C^{\infty}(D)$ , $(\mathcal{M}_{k})$
$(\mathcal{M}_{k})$
$\int$
$\frac{\partial}{\partial_{\overline{Z_{1j}}}}.F(Z)=0$ $(1\leq i, j\leq n)$ $(\mathcal{M}_{k}- 1)$




$f$ $(\mathcal{M}_{n})$ $\Leftrightarrow f$
$f$ $(\Lambda 4_{0})$ $\Leftrightarrow f$
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$(\Lambda 4_{k})$
$Sol(\Lambda \mathrm{t}_{k}):=$ { $F\in C^{\infty}(D)$ : $F$ $(\mathcal{M}_{k})$ } $\subset O(D)$
. Laplace
$\mathbb{C}=Sol(\Lambda 4_{0})\subset Sol(\mathcal{M}_{1})\subset\cdots\subset Sol(\Lambda 4_{n})=O(D)$
. $n=2,$ $k=1$ , $=$ ,
$(\Lambda 4_{1})$
$( \frac{\partial^{2}}{\partial a\partial d}-\frac{\partial^{2}}{\partial b\partial c})F=0$
$n$ – , $k=$
.
$1$ , $(\lambda\Lambda_{1})$
$( \frac{\partial^{2}}{\partial z_{il}\partial_{Z}jm}-\frac{\partial^{2}}{\partial z_{imj}\partial_{\mathcal{Z}}\iota})F=0$ $(1\leq i, j, \iota, m\leq n)$
, -Gelfand
Gelfand , $G$ Cartan
– , ( $-$
) Penrose G- , ,
Dolbeault Penrose
$k$ 1 , $-$




$j$ : $K/L(k)\cap Karrow G/L(k)$ , $x(L(k)\cap I_{\mathrm{L}}’\wedge)\vdash+xL(k)$
70
$g\in G$
$\mathit{1}_{g}$ : $G/L(k)arrow G/L(k)$ $xL(k)rightarrow gxL(k)$
, $’\tilde{\mathcal{R}}$
$’\tilde{R}:H_{\partial}^{k(n-k)}(G\cross \mathbb{C}_{n})\cross Garrow H_{\partial}^{k(n-k})(I1’ \cross \mathbb{C}_{n})$ $([\omega], g)\mapsto[i^{*}\iota_{g}\omega]$
$L(k)$ $L(k)\cap I\mathrm{f}$




$\overline{\partial}$-closed , $i^{*}l_{g^{\omega}}^{\mathrm{r}}$ $\overline{\partial}$-closed, $\omega$
$\overline{\partial}$-exact , $i^{*}l_{g^{\omega}}$ $\overline{\partial}$-exact , $\tilde{R}$
$H_{\partial}^{k(n-}(Gk)\cross \mathbb{C}_{n})$ $H_{\partial}^{k(n-k)}$ ($K$ $\cross$ Q)
$L(k)$ $L(k)\cap K$
well-defined
$’\tilde{\mathcal{R}}$ , $H \frac{k}{\partial}((n-k)G\cross \mathbb{C}_{n})$ $G$
L(








, $h^{-1}$ . $()$ $I\iota’$ $H \frac{k}{\partial}(n-k)(I\backslash ’ \cross \mathbb{C}_{n})$
$L$ ( K
, $\overline{R}([\omega], \cdot)$ $G\cross \mathbb{C}I\backslash ’karrow G/K$ ,
$R:H_{\frac{k}{\partial}}-k)((nG \cross \mathbb{C}_{n})arrow \mathcal{E}(c_{I^{\cross}\backslash }. H\frac{k}{\partial}((n-k)I_{\mathrm{L}}’ \cross \mathbb{C}_{n}))$ $[\omega]\mapsto\tilde{R}([\omega], \cdot)$
$L(k)$ $L(k)\cap K$
$H \frac{k}{\partial}((n-k)G\cross \mathbb{C}_{n}),$ $\mathcal{E}(GI\mathrm{t}’\cross H\frac{k}{\partial}(n-k)(I1^{\Gamma} \cross \mathbb{C}_{n}))$ $G$
$L(k)$ L( K
, $R$ $G$-intertwining operator
$\mathrm{B}\mathrm{o}\mathrm{r}\mathrm{e}1- \mathrm{W}\mathrm{e}\mathrm{i}1-\mathrm{B}_{\mathrm{o}\mathrm{t}\mathrm{t}}$
$H_{\partial}^{k(n-k})(I\iota’ \cross \mathbb{C}_{n})$ $K=U(n)\cross U(n)$ , $(.\det)^{k}\otimes 1\equiv$
$L(k)\cap I1’$
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$(\nu_{k}^{(n)}, \mathbb{C}):U(n)\cross U(n)arrow GL(1, \mathbb{C})$ 1
$\mathbb{C}_{k}$ , Penrose
















Cauchy-Riemann . . Schmid operator
$(\mathcal{M}_{k}- 2)\cdot\cdot$ : Schmid operator
coherent family , $p$





1938 $([\mathrm{J}])$ , F.John ultra-hyperbolic equation
$\frac{\partial^{2}F}{\partial a\partial d}-\frac{\partial^{2}F}{\partial b\partial c}=0$
$f(x, y, z) \vdash+F_{f}(a, b, c, d)=\int_{-\infty}^{\infty}f(t, at+b, ci+d)dt$.
$G/K$ Poisson hyperfunction spherical
principal series ( $‘ l$ ” ) $G/K$
{ $N$ }




$M:=\{Z=(z_{ij})_{1\leq i,j\leq n}\in M(n, \mathbb{C}):I_{n}-Z^{\mathrm{r}}Z\gg \mathrm{O}\}$ .
$(\Lambda 4_{k})$ $-$
, $0\leq k\leq n$ $k$ 1 , $(\mathcal{M}_{k})$
$\overline{\partial_{\overline{Z_{ij}}}^{\vee}}F(z)=0$
$(1\leq i, j\leq n)$ $(\mathcal{M}_{k}- 1)$
$\partial\backslash$
$-$ $-$
$\det(\frac{\partial}{\partial z_{ij}})_{i\in I,j\in}J(FZ)=0$ $I,$ $J\subset\{1, \cdots, n\}|I|=|J|=k+1$ $(\mathcal{M}_{k}- 2)$
$k=1$ , $(\lambda 4_{k^{-}}2)=(\mathcal{M}_{1}- 2)$
$( \frac{\partial^{2}}{\partial z_{i}\iota\partial zjm}-\frac{\partial^{2}}{\partial z_{im}\partial_{Zjl}})F(Z)=0$
–
Gelfand “ ”
$k\geq 2$ , Gelfand
, , $(\mathcal{M}_{k})$
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